The Okinawa Trough, lying to the east of China, is a back arc basin formed by extension within continental lithosphere behind the Ryukyu trench-arc system. Middle to late Miocene uplift, associated with normal faulting of the initially adjacent Ryukyu nonvolcanic arc and the Taiwan-Sinzi folded belt, corresponds to the first rifting phase. The timing of rifting is supported by the presence of marine sediments of corresponding age drilled in the northern Okinawa Trough. The rifting occurred after a major early Miocene change in the motion of the Philippine plate with respect to Eurasia and ceased during the Pliocene. A second rifting phase started about 2 m.y. ago, at the Plio-Pleistocene boundary and has continued until the present time. It has proceeded to a more advanced stage in the middle and southern Okinawa Trough than it has farther north. Detailed bathymetric (Sea Beam), seismic reflection, and magnetics data collected during the POP 1 cruise of the R/V Jean Charcot reveal the principal features of the extensional processes. The back arc spreading phase started very recently in the southern and middle Okinawa Trough, as exemplified by several en 6chelon and, in some cases, overlapping active, central graben oriented N70øE-N80øE. Some of these depressions are intruded by volcanic ridges of fresh back arc basalt with associated large magnetic anomalies. Transform faults between these en 6chelon active rifts are not obvious. We suggest that the major part of the southern Okinawa Trough is underlain by a thinned continental crust and that except for the system of en 6chelon rifts of the southern Okinawa Trough, the back arc basin oceanic domain is limited to a width of a few tens of kilometers or less in the axial portion of the trough. The system of axial back arc volcanic ridges that occur in the rifts ends at the latitude of Okinawa Island whereas active volcanoes in the Ryukyu arc occur only north of Okinawa 
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Within the Okinawa Trough, shallow seismicity is also high but scattered [Eguchi and Uyeda, 1983] . Free air gravity data suggest continental densities and thicknesses for most of the region but also indicate a general thinning beneath the Okin-awa Trough [Honza, 1976] . Computation of the depth to the Moho from the Bouguer data indicates a crustal thickness of 15 km in the southern trough increasing to 25 km in the northern trough and to 30 km beneath the East China Sea [Jin et al., 1983] . Seismic refraction studies by Murauchi et al. [1968] and Lee et al. [1980] Wageman et al. [1970] were the first to establish the tectonic origin of the Okinawa Trough based on their observation that the slopes of the trough were formed by a series of listric or normal faults; they estimated that the trough was created during the Neogene. Herman et al. [1978] suggested a late Pliocene opening based on the evidence of a dredge haul reported by Honza [1976] . Later on, Kimura [1985] and Letouzey and Kimura [1985] established the first detailed structural maps for the whole Okinawa Trough and dated the main opening of the trough to be at the Plio-Pleistocene boundary. Lee et al. [1980] suggested a three-phase model to explain the development of the Okinawa Trough: a "doming" phase due to thermal expansion induces uplift and erosion and is followed by tension in the brittle continental crust. Normal faulting and crustal extension, termed the "rifting" phase, continue until fault block rotation reaches an extreme limit and is re- [Sun, 1981] are found in the Taiwan-Sinzi folded belt, an elongated structure parallel to the Okinawa Trough and located on its northwest side. These deposits are interpreted as terrigenous sediments laid down on the continental side of the arc during the early to middle Miocene. In the middle and northern parts of the belt the regional late middle Miocene unconformity cuts across them [Letouzey and Kimura, 1986 ].
These observations suggest that after a change in the motion of the Philippine sea plate with respect to Eurasia during the early Miocene, general uplift and faulting affected the Ryukyu arc and the Taiwan 
Second Rifting Phase
Kimura [1985] proposes that the second rifting phase in the Okinawa Trough began in the early Pleistocene after 5 m.y. of cessation of tectonic activity. In fact, the large tectonic activity which has been occurring since the Plio-Pleistocene limit only allows us to suggest that the late Miocene-Pliocene tectonic activity was weaker. The northern part of the trough is presently considered to be still in the rifting stage. Sedimentary deposits here are up to 8 km thick and were intensely faulted at the time of the Plio-Pleistocene transition. The lower part of the section probably includes a Miocene and perhaps Paleogene sequence. Tilted fault blocks which include Pliocene sediments are present over the whole northern Okinawa Trough. Similar fault blocks with Pliocene sediments in their upper part also grew along faults facing the axis of the middle part of the trough, both on the southeastern flank and near Okinawa Island [Letouzey and Kimura, 1985] . On the east China continental margin in the southern part of the trough, the Plio-Pleistocene unconformity is normally faulted, and this marks the last important phase in the evolution of the present-day morphology of the margin. Thus the major rifting phase started 2 m.y. ago at the Plio-Pleistocene boundary, about 5 m.y. after the first rifting phase ceased in the late Miocene. According to Lee et al. [1980] and Kimura [1985] , if the back arc basin oceanic crust was emplaced as early as 2 m.y. ago in the southern Okinawa Trough, then the duration of the rifting phase which affected the southern East China Sea margin near Taiwan would be extremely short (less than a hundred thousands years) compared to the several tens of convergence. We will need information on the deep structure of the arc and back arc basin to match these observations. The Okinawa Trough may be a good target for detailed refraction studies and drilling.
